The effect of local nerve blockade on the relief of postoperative pain is reported in a series of 167 patients who underwent surgery of the arm, knee or foot. In 80% of cases analgesics were not required within 4 hours postoperatively, and in 39% analgesics were not required within 8 hours. Conventional methods of postoperative pain relief are not always effective. Local nerve blockade can be used to provide complete analgesia after limb surgery and is therefore of great value to postoperative care.
Introduction postoperative pain is most commonly treated with intermittent intramuscular injections of potent narcotic analgesic drugs; these may, however, produce nausea, drowsiness and respiratory depression at blood levels of drugs which may be inadequate for consistent pain relief (Stapleton et al. 1978) . Attempts to overcome these problems have involved the use of expensive and complex equipment for intravenous self-administration (Forrest et al. 1970) .
Local analgesia of the operation site, achieved by regional or local nerve block lasting into the postoperative period, is an attractive alternative. Bonica (1953) , Bromage (1955) and Simpson et al. (1961) described the benefits oflumbar extradural regional blockade after upper abdominal surgery; Bonica (1953) and Bridenbaugh et al. (1973) demonstrated the value of intercostal nerve block in similar cases, particularly when a long-acting local anaesthetic agent such as bupivacaine is used. Armitage (1979) used sacral extradural blockade with this drug to provide analgesia after surgery of the lower abdomen and perineum in a series of more than 1000 children. Despite growing interest in local analgesia for postoperative pain relief, the use of nerve blocks for limb surgery has been neglected.
Pain following surgery of the limbs can often be severe and require surprisingly frequent and high doses of narcotic analgesics, but a suitable local block, whilst requiring a little extra time and trouble, can abolish this pain for many hours in a large proportion of cases.
Method
The feasibility oflocal nerve blockade for postoperative analgesia was assessed in 167 patients undergoing surgery of the arm, knee or foot at the Nuffield Orthopaedic Centre in Oxford between December 1977 and December 1978. All patients were seen by the anaesthetist preoperatively and were premedicated with papaveretum and hyoscine. They were told that a local anaesthetic injection would be given as part of their anaesthetic in order to prevent or reduce postoperative pain.
Arm: Operations on the arm consisted in the main of excision of Dupuytren's contracture, ganglionectomy and carpal tunnel release. The local technique employed was brachial plexus block. The axillary approach was used in 60%, the supraclavicular in 30% and the interscalene in 10%. A light general anaesthetic was given to one third of the cases either before or during the block because of inadequate analgesia, restlessness, fear or the patient's wish. Knee: The operations on the knee were meniscectomies. The innervation of the operation site (L3,4,S2) can involve branches from the femoral, obturator and sciatic nerves. A triple nerve block of the leg was therefore used. The femoral nerve was blocked immediately below the inguinal ligament (Jessing & Harley 1969) ; the obturator nerve block was performed using the pubic tubercle as the point of reference (Bryce-Smith 1976); the sciatic nerve was blocked using the posterior approach in two-thirds of the patients (Bryce-Smith 1966)and the anterior approach of Englesson (1969)in one-third. A light general anaesthetic was induced beforehand because of the discomfort of placing these blocks and difficulty in preventing ischaemic pain from the femoral arterial tourniquet even after otherwise effective analgesia.
Foot: The majority of foot operations were Keller's arthroplasty or Mitchell's osteotomies (60%); the rest were various types of filleting of toes and nail operations. An ankle block was performed in combination with light general anaesthesia. The technique involves one injection midway between the medial malleolus and the tendo Achilles for the tibial nerve and another deep to the extensor retinaculum between the medial and lateral malleolus for the deep peroneal nerve. The saphenous and superficial peroneal nerves are anaesthetized by subcutaneous infiltration from this site (Bryce-Smith 1976) , and if necessary the sural nerve is blocked behind the lateral malleolus.
Postoperatively all patients were observed for 24 hours in the adjacent high-dependancy nursing ward. The nursing staff recorded the time interval between the injection of local block and the patient's first complaint of pain. This period was called 'duration of analgesia'. Because of the high nurse: patient ratio in this unit, it is most unlikely that patients' earliest complaints of pain were overlooked, and often specific enquiry was made.
Results
Arm: A brachial plexus block was performed in 73 patients. In 50 lignocaine 1.5% with adrenaline 1 in 200000 was used, following which the duration of analgesia postoperatively was more than four hours in41 (72%), more than eight hours in 13 (23%) and more than twelve hours in 5 (9%). In the remaining 23 patients bupivacaine 0.5% with adrenaline 1 in 200000 was used. In this group, all patients had analgesia for more than four hours, 17 (88%) for more than eight hours and in 7 (16%) more than twelve hours elapsed from the time of the block to the onset of pain. In 9 patients the duration of analgesia was less than four hours and the technique was considered to have failed. There was no significant difference between the duration of analgesia for the two drugs used for these brachial plexus blocks (Figure 1 ).
Knee:
A triple block of the femoral, sciatic and obturator nerves was performed in 36 patients undergoing meniscectomies. Up to 40 ml of 0.5% bupivacaine was used in all cases. The duration of analgesia was more than four hours in 27 (75%), more than eight hours in 16 QW%) and more than 12 hours in 6 (26%). In 9 patients conventional analgesics were required within four hours (Figure 2) .
Foot: Ankle blocks. were performed in combination with light general anaesthesia in 58 patients of whom 22 had bilateral ankle blocks for operations on both feet -a total of 80 blocks. Up to 20 ml of bupivacaine 0.5% without adrenaline was used for each foot. The pain relieflasted more than four hours in 43 patients (74%), more than 8 hours in 22 (38%) and more than 12 hours in 16 (28%) (Figure 3 ). In 15 cases (26%) the block was unsatisfactory and postoperative pain was experienced within four hours.
Overall the duration of analgesia was more than four hours in 134 patients (80%), more than eight hours in 68 patients (39%) and more than twelve hours in 34 patients (20%). The duration was inadequate in 33 patients (20%) (Figure 4) .
Three patients (2%) suffered temporary neurological sequelae. One patient had a motor lesion of the hand involving TI following an interscalene brachial plexus block. This recovered fully in four days. The other 2 patients had the triple block of the leg as described above. One had numbness in the distribution of82 behind the thigh for 48hours and the other paraesthesia and numbness in LS and 82 dermatomes on the foot for 24 hours. Both made a full recovery.
No patient suffered a pneumothorax as a result of a supraclavicular brachial plexus block.
Discussion
In a study of pain suffered by patients following abdominal surgery, Parkhouse and colleagues (1961) showed that 59.8% of all patients, excluding those who had gastric surgery, required their first injection of Omnopon within the first 4 hours and 31.8% within 2 hours.The timehonoured prescription of an opiate injected 'intramuscularly four hourly PRN' in order to combat postoperative pain is not an efficient method of treatment and at best gives intermittent pain relief. In the present study 80% of patients did not require analgesics within 4 hours postoperatively and 39% did not require analgesics within 8 hours. Relatively prolonged analgesia may therefore be achieved by the use of local nerve blocks. A higher success rate might have been achieved had not many of the blocks been administered by junior anaesthetists in the course of training even though under supervision. Nevertheless, about 40% of all cases did not require analgesics for 8 hours postoperatively: this is sufficient for patients to be fully recovered from light general anaesthesia and able to take oral analgesics. Such a technique makes pain prevention possible to a degree which must surely be a first principle of postoperative patient care. Three cases suffered neurological complications which were minor and transient. The use of short bevelled non-disposable needles which are therefore less sharp may minimize direct trauma to nerve trunks. Plaster splints should be split or carefully padded when applied to the limb after such blocks: pain which would normally herald complications will not of course be felt. Light general anesthesia was used in the majority of cases in addition to the local block. Surgery under local anaesthesia is still unpopular with all but a few patients, and teaching either of ajunior anaesthetist or surgeon is easier if the patient is anaesthetized. The leg blocks in particular do not confer complete analgesia of the limb so that the presence of the orthopaedic tourniquet is uncomfortable for the patient. However, recovery from a light inhalational anaesthetic is extremely rapid; patients require little recovery supervision and are soon able to complain effectively of any postoperative pain.
